Evidence for a conformational change in the exit site of the Escherichia coli ribosome upon tRNA binding.
The exit (E) site of the Escherichia coli ribosome was investigated using oligodeoxyribonucleotides complementary to single-stranded regions of ribosomal RNA suggested to be involved in tRNA binding in the E site [Moazed, D., & Noller, H. (1989) Cell 57, 585-597]. Radiolabeled DNA oligomers (probes) were hybridized in situ to complementary sites on the ribosomal RNA of ribosomes or ribosomal subunits, and the effects of simultaneous tRNA or antibiotic binding on probe binding were measured using a nitrocellulose filtration binding assay. Site specificity of probe binding was assured using ribonuclease H to cleave the ribosomal RNA at the site of probe binding. When 50S subunits were hybridized with a probe spanning bases 2109-2119 and deacylated tRNA was added incrementally, probe binding decreased, suggesting that the probe and tRNA competed for the same binding site or that tRNA was allosterically affecting the probe binding site. When 70S ribosomes were substituted for 50S subunits, probe binding to this site initially increased and then decreased at higher concentrations of deacylated tRNA. Titrating probe-ribosome complexes with acylated tRNA, N-acetyl-acylated tRNA, tetracycline, or chloramphenicol had no effect on probe binding. The data presented provide evidence for tRNA/rRNA interaction at or near the E site of the E. coli ribosome and suggest that a conformational change occurs in the E site when deacylated tRNA is bound to the P site. The data suggest that deacylated tRNA in the P site serves as a translocational trigger by causing the E site to change conformations, making it more available for tRNA (and probe) binding and therefore promoting translocation.(ABSTRACT TRUNCATED AT 250 WORDS)